The chemical bond between two identical atoms, as in the molecules H2, C12, etc., may be considered as an example of a normal covalent bond, involving an electron pair shared by the two atoms. The wave function representing this bond cannot necessarily be closely approximated by a function of the Heitler-London type, with the electrons staying on different atoms, but may contain ionic terms, corresponding to the two electrons of the bond on the same atom, the term representing the configuration A+A-occurring, of course, with the same coefficient as that for A -A +. The contribution of these ionic terms to the wave function for the normal state of the hydrogen molecule has been discussed by Slater.
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In the wave function representing the bond between unlike atoms A and B, the ionic terms A +B -and A -B + will occur with the same coefficient, of the order of magnitude of those for A :A bond has ionic character A +B -or A -B + in excess of that included in the normal covalent bond, will be greater than this value. Hence, if our postulate is true, actual bond energies will not show negative deviations from additivity; the difference A between the actual bond energy and the energy predicted for a normal covalent bond must be zero or positive, and the greater the ionic contribution to the bond, the greater will be the value of A. In Table 1 are given bond energies for hydrogen and the halogens, and their binary compounds, the hydrogen halides and the halogen halides, together with the deviations from additivity. The values of A are usually known more accurately than the bond energies themselves because they can be directly measured as heats of reaction. It is seen that the A's The compound BrCl approaches the normal covalent type still more closely, with a deviation from additivity of less than 1 %. The values of A for IBr and ICI are also small, but that for CIF is even larger than for HCI, showing that chlorine fluoride is more ionic in character than hydrogen chloride. Chlorine, bromine and iodine do not differ greatly in electronegativity, chlorine and bromine being most similar in this as in other respects (for example, in size, the ionic radii being 1.36 A for F-, 1.81 for C1-, 1.96 for Br-and 2.16 for I-). But fluorine is very much more electronegative than the other halogens, and deserves to be classed by itself as a superhalogen. It may be mentioned that the property of electronegativity discussed here is closely related to the electronegativity of the chemist, and has little relation to the electron affinity of gaseous atoms.
We may also test the additivity postulate with compounds of a much different type, involving the alkali metals. It is seen from Table 2 that additivity holds to within the experimental error for the molecules KNa and LiH. The alkali halide molecules are known to be mainly ionic. The large values of A, some of which are given in Table 3 , are in agreement with this. We recognize that the energies of bonds depend on a great many factors, and that additivity of the energies of normal covalent bonds has no rigorous theoretical justification and cannot be expected to hold in all cases; but we feel that the empirical evidence shows that for a number of compounds of varying types the rule is well satisfied, and we believe that it may be usefully applied in the discussion of the nature of the chemical bond, in particular as a criterion for determining the approximation of a bond to a normal covalent bond and as a means of mapping atoms along the scale of electronegativity.
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